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(54) INPUT DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an input device which can be improved 
in operability and can be used even at a narrow place. 

SOLUTION: The position and direction of the body 52 of the input device in a 
real space are detected and besides, the manipulated variable of a manipulator 
56 existent in the operable real space is detected without changing those 
position and direction of the body 52 of the input device. Corresponding to those 
position and direction of the body 52 of the input device, an instruction image 80 
is generated inside a screen. Corresponding to those position and direction of 
the body 52 of the input device and manipulated variable of the manipulator 56, 
the position instructed by that instruction image 80 inside the screen is changed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A means to detect the body of an input unit which exists in actual space, 
and the location and sense in actual space of the body of an input unit, The 
actuation object which exists in operational actual space, without changing the 
location and sense of the body of an input unit, It has a means to generate a 
directions image in a screen corresponding to a means to detect the control 
input of the actuation object, and the location of the body of an input unit, the 
sense and the control input of an actuation object. The input unit to which the 
directions location in the screen by the directions image can be changed 
according to the location of the body of an input unit, the sense, and the control 
input of an actuation object. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is suitable for performing directions of an 
activity etc. in the screen for forming artificial space like the virtual reality world in 
a screen, concerning the input unit which generates a directions image. 



[0002] 

[Description of the Prior Art] For example, there is an input unit called the 
three-dimension mouse which inputs by generating images, such as an arrow 
head, in the screen for forming virtual reality, and a three-dimension pointer. This 
is equipped with a means generate a directions image in a screen corresponding 
to a means detect the body of an input unit which exists in actual space, and the 
location and the sense in actual space of the body of an input unit, and the 
location and the sense of the body of an input unit, and changes the directions 
location in the screen by the directions image according to the location and the 
sense of the body of an input unit. 

[0003] According to such an input unit, a motion of the body of an input unit in 
actual space can be made to reflect in a motion of the directions image in a 
screen, and when using in the artificial three-dimension space formed especially 
with a solid image, presence increases and it can contribute to experience of 
actual more near virtual reality. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional input unit, it is 
suitable with the location in the actual space of the body of an input unit, a chisel 
is detected, and the directions image is formed. That is, the directions location in 
a screen cannot be made to correspond by 1:1 to the location and sense in 



actual space of the body of an input unit. Therefore, in order to change a 
directions location in the screen whole region, the amount of displacement in the 
actual space of the body of an input unit increased, and when the variation rate 
of the body of an input unit which it had in the hand especially in three-dimension 
space was carried out, the operator needed to move the hand quite broadly and 
had the problem that operability was bad and a service space was also restricted. 
[0005] This invention aims at offering the input unit which can solve the 
above-mentioned technical problem. 
[0006] 

[Means for Solving the Problem] A means to detect the body of an input unit with 
which the input unit of this invention exists in actual space, and the location and 
sense in actual space of the body of an input unit, The actuation object which 
exists in operational actual space, without changing the location and sense of 
the body of an input unit, It has a means to generate a directions image in a 
screen corresponding to a means to detect the control input of the actuation 
object, and the location of the body of an input unit, the sense and the control 
input of an actuation object. According to the location of the body of an input unit, 
the sense, and the control input of an actuation object, it is characterized by 
changing the directions location in the screen by the directions image. 
[0007] According to the configuration of this invention, a directions image can be 



formed in a screen also corresponding to the control input of an operational 
actuation object, without changing the location in the actual space of the body of 
an input unit, the location of not only the sense but the body of an input unit, and 
the sense. Therefore, in the screen, the directions location of a directions image 
can be relatively changed to the location in the actual space of the body of an 
input unit, and the location corresponding to the sense. Thereby, a motion of the 
hand of an operator required for the field which can be directed to change a 
directions location in breadth and the screen whole region can be reduced, 
without moving the body of an input unit. 
[0008] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is 
explained with reference to a drawing. 

[0009] The image display system shown in drawing 1 is equipped with the head 
wearing mold display 3 with which an observer's 2 head is equipped, and the 
control unit 4. The control unit 4 is constituted by the computer which has a 
central processing unit and a store, and is transmitted to the head wearing mold 
display 3 by making into a picture signal the image data memorized to the store, 
and the below-mentioned body 52 of an input device and the image data 
generated according to the signal from the accommodation knob 56. 
[0010] The head wearing mold display 3 has the displays 21a and 21b of a 



right-and-left pair, and the attaching part 22 for head wearing holding both the 
displays 21a and 21b. As shown in drawing 2 , the attaching part 22 is 
considering for example, as a helmet configuration, and wearing of it on an 
observer's 2 head is enabled, and it positions both the displays 21a and 21b in a 
fixed location to an observer's 2 visual field by the wearing. 
[0011] Each displays 21a and 21b have the display devices 26a and 26b, such 
as CRT and a liquid crystal display panel, the display controls 27a and 27b of 
each display devices 26a and 26b, and optical system, respectively. Each 
display controls 27a and 27b display the image corresponding to [ to each 
display devices 26a and 26b / corresponding to delivery to each display devices 
26a and 26b ] a picture signal for the picture signal sent from a control unit 4. 
Each optical system has lens systems 29a and 29b, Mirrors 30a and 30b, the 1st 
combiner 31a and 31b, and the 2nd combiner 32a and 32b. The display light of 
the image displayed by each display devices 26a and 26b converges while it is 
reflected by Mirrors 30a and 30b and the 1st combiner 31a and 31b through lens 
systems 29a and 29b and being reflected by the 2nd combiner 32a and 32b, it 
penetrates the 1st combiner 31a and 31b, and is led to an observer's 2 eyes. 
Thereby, the display image of one display 21a is checked by looking by the eye 
of an observer's 2 method of Uichi Hidari, and the display image of display 21b 
of another side is checked by looking by the eye of an observer's 2 right-and-left 



another side. By displaying a mutually different image on display 21a of one of 
these, and display 21b of another side, it enables an observer 2 to check a solid 
image by looking. In addition, in the front of the 2nd combiner 32a and 32b, a 
visor 35 is attached in an attaching part 22 possible [ vertical movement ]. By 
displacing the visor 35 caudad, an observer 2 can check only the display image 
by display devices 26a and 26b by looking, he is displacing the visor 35 up, and, 
as for an observer 2, not only the display image by display devices 26a and 26b 
but the object of forward-viewing Nouchi of Combiners 31a, 31b, 32a, and 32b 
can check him by looking. 

[0012] The body 52 of an input unit is connected to the control unit 4 through a 
controller 51, and the printer 59 is connected to it. That body 52 of an input unit 
is made into the magnitude which an observer 2 can have single hand as shown 
in drawing 2 , as shown in drawing 3 , it is equipped with the tubed housing 53 
and the location detection sensor 54 built in this housing 53, and it is connected 
to that controller 51 through wiring 55. Moreover, the accommodation knob 
(actuation object) 56 is attached in this body 52 of an input unit possible [ a 
relative displacement ]. 

[0013] The location detection sensor 54 can detect the three-dimension 
coordinate location on the basis of a zero and angle of rotation of each 
coordinate shaft center in the actual space of the body 52 of an input unit which 



were set up. Although the independence location detection equipment which 
becomes independent and detects the location and sense of the body 52 of an 
input unit can be used for example, without being accompanied by commutative 
operation with the exterior, using gyroscope equipment and an acceleration 
sensor as this sensor 54, especially a configuration will not be limited if the 
location and sense of the body 52 of an input unit are detectable. 
[0014] the inside of opening 53a formed in the anterior part side of the tubed 
housing 53 so that the accommodation knob 56 could be operated without 
changing the location and sense of the body 52 of an input unit - a housing 53 
order longitudinal direction — meeting ~ linear - a round trip ~ it is supposed that 
it is movable. Moreover, the control input sensor 57 which detects the control 
input of this accommodation knob 56 is built in housing 53. A potentiometer etc. 
can constitute the control input sensor. 

[0015] The controller 51 has the data-processing section 60 which processes the 
output signal of the above-mentioned location detection sensor 54, and is used 
as the data which can be processed with a control device 4, and the input/output 
interface 61 which processes the output signal of the above-mentioned control 
input sensor 57, and is used as the data which can be processed with a control 
device 4. 

[0016] The control device 4 generates the picture signal corresponding to the 



signal corresponding to the signal corresponding to the location and sense of the 
body 52 of an input unit inputted through the data-processing section 60 from the 
location detection sensor 54, and the control input of the accommodation knob 
56 inputted through an input/output interface 61 from the control input sensor 57, 
and outputs it to the head wearing mold display 3. 

[0017] As shown in drawing 4 , Screen 70 displayed by the head wearing mold 
display 3 in this operation gestalt with the picture signal outputted from the 
control unit 4 is for doing the activity which reads the document of a specific 
class from the multiple files memorized by the control unit 4, determines the 
representative fraction at the time of printing, and is printed out by the printer 59. 
In this screen 70, the 1st icon 71 which shows the class of document, the 2nd 
icon 72 which shows a representative fraction setting key, and the 3rd icon 73 
which directs print-out are displayed to be checked by looking by the observer 2 
as a solid image, that 2nd icon 72 is checked by looking most in this side, and 
that 3rd icon 73 is checked by looking in the very back. 

[0018] The arrow-head-like directions image 80 is generated in the 
above-mentioned screen 70 by the picture signal outputted from a control unit 4. 
The directions location in Screen 70 by this directions image 80 can be changed 
according to the location of that body 52 of an input unit, the sense, and the 
control input of the accommodation knob 56. With this operation gestalt, the 



back end side of the tubed housing 53 of the body 52 of an input device is used 
as the end of the directions image 80 of the shape of the arrow head, and the 
location of the end of the directions image 80 changes according to the location 
in the actual space of the body 52 of an input device. Moreover, the shaft 
orientations of the tubed housing 53 of the body 52 of an input device are made 
into the directions direction of the directions image 80, and the directions 
direction changes according to the sense in the actual space of the body 52 of 
an input device. Moreover, the directions lay length of the directions image 80 
changes according to the control input in the actual space of the accommodation 
knob 56, when the accommodation knob 56 is located in the front end side of the 
housing 53 of the body 52 of an input device, it becomes the longest, and it 
becomes the shortest when located in a back end side. That is, the scalar 
quantity of arbitration can be given to the arrow-head-like directions image 80 
showing a fundamental vector by actuation of the accommodation knob 56. 
Thereby, the directions location by the directions image 80 changes according to 
the control input of the accommodation knob 56 along with the detected sense in 
the actual space of the body 52 of an input unit. With this operation gestalt, the 
directions location in Screen 70 by the directions image 80 changes according to 
the control input of the actuation object of the accommodation knob 56 along 
with the detected sense in the actual space of the body 52 of an input unit. 



Thereby, since the direction of change of the directions location of the directions 
image 80 according to the control input of the accommodation knob 56 
corresponds to the sense of the body 52 of an input unit, directions of a target 
directions location become easy. 

[0019] According to the above-mentioned configuration, the directions image 80 
can be formed in Screen 70 also corresponding to the control input of the 
operational accommodation knob 56, without changing the location in the actual 
space of the body 52 of an input unit, the location of not only the sense but the 
body 52 of an input unit, and the sense. Therefore, in the screen 70, the 
directions location of the directions image 80 can be relatively changed to the 
location in the actual space of the body 52 of an input unit, and the location 
corresponding to the sense. Thereby, a motion of the hand of an operator 
required for the field which can be directed to change a directions location in 
breadth and the screen whole region can be reduced, without moving the body 
52 of an input unit. With the above-mentioned operation gestalt, each icons 71, 
72, and 73 can be directed only by the motion covering the large area of the 
back end location of the body 52 of an input unit needed when it was the former 
becoming unnecessary, and changing the sense and the control input of the 
accommodation knob 56, without moving the back end location of the body 52 of 
an input unit, as a two-dot chain line shows drawing 4 , and changing the sense 



and die length of the directions image 80 corresponding to it. Thereby, it can 
improve and operability can be used also in a narrow location. 
[0020] In addition, this invention is not limited to the above-mentioned operation 
gestalt. For example, the screen which generates a directions image may be a 
CRT screen which is not limited to the screen of a head wearing mold display, 
but is checked by looking ordinarily. Moreover, with the above-mentioned 
operation gestalt, although the image was a solid image, it may be a flat-surface 
image. Moreover, although the body of an input unit showed what moves in 
three dimension, it may move two-dimensional. Moreover, a ten key, a click 
carbon button, etc. may be attached in the body 52 of an input device, or you 
may use together with a keyboard type input device. Moreover, an actuation 
object is not limited to the above accommodation knobs which move linearly, for 
example, in the case of the directions image 80 of the shape of an above 
fundamental vector, a control input may be adjusted with two push buttons, 
"shrunken", or it may use a rotary knob-like thing, push button mold Tolima 
which a control input fluctuates according to the amount of pushing. [ "it is 
extended" and ] 
[0021] 

[Effect of the Invention] According to the input unit of this invention, it can 
improve and operability can be used also in a narrow location. 



[0022] 

[The embodiment of this invention] As for the directions location in the screen by 
the directions image, in the input unit of this invention, it is desirable to change 
according to the control input of the actuation object along with the detected 
sense in the actual space of the body of an input unit. Thereby, since the 
direction of change of the directions location of the directions image according to 
the control input of an actuation object corresponds to the sense of the body of 
an input unit, directions of a target directions location become easy. 
[0023] As for the actuation object, it is desirable to be prepared possible 
[ displacement ] relatively [ body / of an input unit / the ]. Thereby, while changing 
the control input of an actuation object, it becomes easy to change the location 
and sense of the body of an input unit, and it can improve operability. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The configuration explanatory view of the input unit of the operation 
gestalt of this invention 

[Drawing 2] The busy condition explanatory view of the body of an input unit of 



the operation gestalt of this invention 

[Drawing 3] The perspective view of the body of an input unit of the operation 
gestalt of this invention 

[Drawing 4] The busy condition explanatory view of the input unit of the 
operation gestalt of this invention 
[Description of Notations] 

3 Head Wearing Mold Display 

4 Control Unit 

52 Body of Input Unit 

54 Location Detection Sensor 

56 Accommodation Knob (Actuation Object) 

57 Control Input Sensor 
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